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mm<0^m S*<Z>GDP-4->T h-6-^*3f ^-D-VW-;*-3 

,5-x tr * ^ - if -4- ? # - -tfans^- 

[fjf^l] J£AT© (a) Xtt (b) <Z)*>,rS*5t. 

(b) m?m^iT*mznz>7$.jmmmK]s^xi^i><i*&m<oTs.jmm 

mtfK^ tftia'B L<«#A£*ifcT 5 JmmW* :froGDP-4-;rh 

_ 6 _^ ^ > y - *-3 , 5-x bl° ;* 5 - if -4- 1/ ? # - if M "T & * > 

[fff#3U] JS^T© (a) Xtt (b) CD*>7t^ffS:3- K-TSDNA. 

(a) bb^J##i -eststisys; y^eem^tf* >^«o 

(b) k*j#* i x*m s ti s t ^ j mmn tc as v * t i ^ b < r ^ ; 

-6-5^ ^ > 7 - J* -3 , 5-^1 tf ;* 5 - if "4- 1/ 2* ? # - if?Sft £ M "f & # > 

A 0 

[SMfc£4 ] i^2X» 3 lCfH«(DDN A fc^ttfBSi'** # 

£> GDP-4-^ h -6-^^ 3r 5/-D- V > 7 - * -3 , 5-X t±° ;* 9 - if -4- U ? # - -fe* £ 

*3"&GDP-4-;r ^-D-y>; -7-3,5-Xt:^7 

- if -4- U #V # - ^©JS^fe. 

m&m 7 ] 4 mmomm^ ? * -&t? gdp-d-v > s - 7,-4,6- 

[ft #31 8 ] ttsfrE 7 3Btt®m£t4j&&tt & M VNTGDP-D-V > ) - * £GDP- 
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h-y zi - y izMi^-t Z> ^S. 

ic^# u mbtizmmysfrbGVP-L-y n-y*uM-?z>^ t znm t. it&gdp- 
mw<DMm*mm] 

[0 0 0 1] 

*mwiz. GDP-L-yzi-y.^mizm^t^mm(Dm^izmv, & vmffliz& 

[0 0 0 2] 

ffi* > ji y S & E <bmm i*> IkWiz v > x mil fcfU £ £ lt^5' £ ^ 

[0 0 0 3] 
[0004] 



2 



2 0 0 0-3 0 



#5£ i i — 3 2 9 0 4 5 



©*iii©£^#nrfg£&5o 

4 ic £ jg -T £ 3 i: # m H t & § © #S H T? & £ . 
[0 0 0 5] 

JBSS:*«b7£:^«T?^S:^"3Cli:^e>> J&SgflLKJ£3aS©;Rv**>©T?i*4M 
[0 0 0 6] 

I/*?- F<DZ>*>* GDP-L-7 3-^tt7 3-^«W^©*l«-^frfcbT 

#Dnbfe^i«|ge![icfiM^IS:ti^^^t-3t^#<, «g«^©^*T*^flaf 

&£y&#H£*lTV^ 0 i©GDP-L-7 3-^liGDP-D-V>y-^^e> 3SPB©M 
JS£^T1^;£*U £*ie>©3o©£j£#2ra©»^KJ:oT«#;**l5:i£ 
^$g^£*lT^£ (01) (Tonetti£>, J. Biol. Chem. , Vol.271, 27274 (199 
6)) „ i*l &©»*«, bsSfe^ 

6&fc#fliT*&5. b^U 3©«fce>^^»^bfcGDP-L-7=i-^$:^fflbT 
^<fc#>. «ft£GDPHL-:7=J-;*;^^&r£tt&V^ Z.<Dtc®>. QLmfofr 
e>GDP-L-7=l-X$:^i|-re^, -e©*tt^«?)T{g< *^Iiit'«)5 0 
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[0 0 0 7] 

J -7.^e>B^7KMJS2:^3LTGDP-4->r Z/-V-^> J -7.\zW&*%> 

M^^o^O^^^Mt^GDP^-^ h-6-5 f ^ d r^-D-v'>y -X-3,5-:ntf 
^ 5 - 1*-4- U ^'^ ^ - 1*© 2 ait'feS. 1i^T^S->D^f y.-TX± ( Arabido 
psis thai i ana ) ^MM^T ^>GDP-J)-^ > J - ^-4,6-^1: # 

-iftf>3tte^-£ bTMURl*^C^il$4xT (Boning. Proc. Natl. Acad. S 
ci. USA, Vol.94, 2085 (1997)) „ 
[0 0 0 8] 

-3 ,5-rc tf * ^ - if -4- 1/ # V Z - if «>g^-©iM IZ-D^Titt. t=:m& $ tlX £ 
t\ *fc^7 ; -#^-;*Kfl&<D£^S<Z>GDP-4->r v-D-V>7 
,5-a: hf ;* ^ - if -4- 1/ ^ # - if £ ft m&<D^^MWtf&&2 *XT V^ £ <DfrT*& 

So 

[0 0 0 9] 

#38f?!tf>@lfttt, GDP-L-7n-*£^JK^J&t-££*btf>GDP-4-;r 
* 3f 5/-D-V > 7 - ^-3,5-ai tT * 9 - if -4- 1/ dff # - if a^fcH^-f £ 3 £ 

[0 0 10] 

[^ss:^-rsfe«)©#m] 

##gfg#£>te> ±fH^$!»^1-^<ii«W^$:SfefeMm, GDP-D-^>^- 
X*^©GDP-L->'3-^^CfeVNT^^2^Pg©M/S^M^'r^. 
X± ( Arabidopsis tha liana ) fi3fe<E>GDP-4->T h-G-^^^r^-D-V^ ^ -;*-3,5 
-nitf^^-if-4-l^^^^-if§:n- F^T <£>*^-(AtFXat>g^) U 3© 

L-y zj - x&mz v^#lDtf>£fS £ Mm? ^MURiitte-?- h H tc^|g^$ i±s 

^laoT, £ttft&tf£#^T*«J: <GDP-L-7=I-X*^^$tlSr £ £ 
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[0 0 1 1 ] 

-Tjfc*)*., #3£l?m. (a) Xtt (b) 0^>;\^S?:^tS„ 

(a) @H^iJ## l "T^sns7^ y KBB^IS^tr^ >^^5t. 

^ -D- V > y - X-3 , 5-X If * ^ - If -4- U # V Z - if Zm-t&Zy 

A* ft. 

[0 0 12] 

$e>iC #3818 tt* &>T<D (a) 3Ui (b) KtSDNA 

(a) S?0#f 1 T'^$ 7 5 ; $:^tf ^ ^ s= 

( b ) 5#9## lT-mztizTz ; mmm k&^xi^l< t $;mm 

* fy-D-V > y - X-3 , 5-X * ^ - if -4- 1/ * # - if fS-tt £ ^ "T -S * > 
[0 0 13] 

Z<D&?teJ&fHmi&fc£ LT&> MX«> S#W303/ P Y0-AtFX-Myc^ ( 
FERM P-17651) #i£Wre>*l*. ££>tC> 

«f«ltC«#L, #e>tl^^#J*>e>GDP-4-^ h-6-^^2/-D--7>y -^-3,5- 
x if ^ ^ - if -4- 1/ #~ ^ * - if £ ££I&-r £ f £> GDP-4-^r b -6-^^ 

^_ D --7> 7 -^-3,5-xtT^^-if-4-l/^^^--fe'©^^?S$:*l^i-^>c 
[0 0 14] 

- if 5: =i - K-TSDNA&^tflS^^^ *-»C*oT^3Bt«illS*ife^««K»i* 
£H#-r*o bt«, ^«W303/YEp-MUR1-HA,p 
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YO-AtFX-Myc^ (FERM P-17650) ##tfe>ftS„ ££>IC. 

, *3gJt«ift#SfflV^TGDP-D-^'>y — ^&GDP-L-7=l-^JCX#li"*#& 3fc 

[0 0 15] 

sat. *«w%»jfflicawrs. 

*^0»lci3V^T, T^y^S3^I&tJ J i£SBB^J©^lci:S^tt, IUPAC-IU 
B0>g|)£2fctf &c £ # s 3II8; x -9 % <D £ ? Z> o 

1 . GDP-A-^r V -6-r 3f S/-D-V > ^ - ^-3,5-31 fcT ;* ^ - -if -A- V $ 9 * - 

*^^©GDP-4->!r h -6-^7t 3r */-D-"7 > ^ - ^ -3 , 5-31 If * ^ — if -4- 1/ £ # 
-ifitte^ki:. —WLtf3^-m^^Xi/U^yL±X± ( Arabidopsis thai i ana ) 

[0 0 16] 

€>3t^t5= rtl©i/D>f3ltXtfi3l5cDNA7>f^7'J &JBV>T 

[0 0 17] 

&t^T>^iz>^y^-f fj^ODN AtKU DN AifipSS/^-^ 

[0 0 18] 
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UPit LTiZ. GenBank^(Z)^^P©DN A@H^J5 r -^^-^^Cg^$tlTV^^)t; 

„ Z.<D&vtem.mUnt. LTtt, iAH GenBank7^-feyS>3>^U38473, U 
58766, &0AFO45286{Cg#£;ftT^ £*l£o £ IC, ^7>f7- 

g@H#J # IC M PB@£itSP&^ ©@B#I £ & £ it £ 3 H tfi ? £ 0 
[0 0 19] 

5' -ATT GGTACC ATGTCTGACAAATCTGCCAAAATCTTCGTC-3' (@H^lIfl# 3 ) 

5' -TTAGTCGTC GATATC TCGGTTGCAAACATTCTTCAAATACCTATCTfATG-3 , (fB#!#-J§-4 ) 
[0 0 2 0] 

[0 0 2 1] 

PCR5:^e>fci!)©PCR^i:^ #?M£bTMV^ cDNA7^^7 VJSl 
[0 0 2 2] 
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PCR»M 



10XLA PCR Buffer II (Mg 2+ plus) 


5 


til 


dNTP Mixture (& 2. 5 mM) 


8 


til 


7**7 — K^-f?- (20pmol//i 1) 


1 


n\ 


•JA'-X^^^- (20pmol//z 1) 


1 


til 


cDNA7^^7'J- (1 ng//ul) 


1 


til 


TaKaRa LA Taq (5 U/^l) 


0. 5 


til 


* 


33. 5 


til 




50. 0 


til 



[0 0 2 3] 



[0 0 2 4] 

JlfBPCRtCkoTifim^tvfcDN A(i, jg^JJ&y^^^ * n - Xfc-f 

^>pUC19&££J8^&;i t^t^So 
[0 0 2 5] 

^©j:^4^'y hilttH Mxli, TA — ^ y b (Invitrogen) 

IC -g- £ n Z> =fo © £ M V % S Z. £ tfi -5 „ 
[0 0 2 6] 

, T.Maniatis£> [Molecular Cloning, Cold Spring Harbor Laboratory, 1 
st Edition, p. 250 (1982)], F. M. Ausubel h(D~f}& [Short Protocols in Mole 
cular Biology, 4th Edition, 1-27 (1999)] £;ft<5 0 
[0 0 2 7] 

8 mSE# 2000-303269* 



# 5p i 1 — 329045 



MX-^ t/— 93L>7-3ry h (PE Biosystems) j$M£\f bt\,Z> 0 S^lC. 
[0 0 2 8] 

ZyAtm. &GDP-4-4T h -6-5=;* ^ > y - X-3 , 5-x tf * 5 - -fe?-4- U $ V 

^ .>-D-^r > J - * -3 , 5-X tf * ^ - If -4- 1/ 4f 2 * - if ^tt &^t6R>J IC*^ 
[0 0 2 9] 

J&SS^IJa^©Si6BB?US:^tf*»«©DNAa:, 

er^, Nucleic Acids Res., Vol. 10, No. 20, 6487-6500 (1982)) , 

[0 0 3 0] 

2. ^©DNA^MtS^^f-^i 

^□->-fb$n^^^©DNA^ ^m^i&^f-^V Z-^&'^U^-Z- 
#fi^<D^^^^ KYEp352GAP> YEp51, PSH19. P Y0325^^#if e>*lS 0 
[0 0 3 1] 

#g3^g/^#--lC^&tfDNAi:bTkiU *JSi©DNAT»fcoT, -*©5' 
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AXm-AGS^-rS^©*:^^ 5' 5K$8Xfci:3' 5fc3glC, #!*_k£'V^;i/^ 
[0 0 3 2] 

GALIO^O^-*. GAPDH^n=E-#. ADH^D - # 4x6 „ 
[0 0 3 3] 

$ Sitter ^7 -€-©T«6K:*-^* — * &SJ«sl/ 

s^-r^ai^e'c^s^jcii. tLxis, enoi#-~- 

GAL10#-^*-#, GAPDH*-£;*-#, ADH# - ^ * - # ^2Wf 

o 

[0 0 3 4] 

JbSB r 2. ^IfiODNA^Sti^ff-OiiJ tf>sB«lCfiEoTfi 
[0 0 3 5] 

ii^btH GDP-L-^I3-^$:^W-em^L^V^t)©T'^>tt^^V^*^^S : fe. 

WMtVTlZ. ffljLlt, lii^MM ( Sacchar omyces cerev i s i ae ) -g- <Dj&(D$£M (P ig 
hia pastor is&jf)^ffjMf g>tl&. GDP-L-7 3-^©£lC§iilfSfe 



tf}§E4#2 000-303269 



#^ 11-329045 



[0 0 3 6] 

Z.<DiiO\ZVXm^^mMMWilX^X\±. Mx«W303/pY0-AtFX-Myc^ ( 
FERM P- 1 7 6 5 1 ) &#W f 5 3fc#t?£S. 
[0 0 3 7 J 

tt, $>6>^D«)GDP-D-V>y F^ # —H&Z&M'? ZZfeM^P 9- — 
"e^JtifEgl^flTV^j!^ &£V>J±#*GDP-D--v'> 7 -^-4,6-^11 F^#-i£ 
£36^LT^£t;©^&£i&^#£>-5„ GDP-D-v' > ^ - X-4,6-^hL F^#-if 
ITU b< IZSsUj *^X^E&*©MURl:t^£ffiV^., 
[0 0 3 8] 

gdp-d-vw -x^.e-^t: F^#--if .£ifrgi-r<£>5l§3!'<?#-«u ##£f£<z) 

£&V£Z> B GDP-D-VW F^#-i£ KtSDN 

D-:^>**-r&|^©PCRiC^TM-f 3"/^>f V-tt, GDP-D-VW 
-X^.G-^t: F^^--fe*a^©^©^*ie^J©it^tcJ: UfS#fb£%tf) 

[0 0 3 9] 
-7itD- F^^-fV- : 

5' -GTCGAATTCATGGCGTCAGAGAACAAC-3' (MM^^ 5 ) 

5' -GAACTCGAGAGGTTGCTGCTTAGCATC-3' (@2#!## 6 ) 
[0 0 4 0] 
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-^AStltflKMtlTtt, Mx.tfW303/YEp-MURl-HAtfc (FERM P 
- 1 7 6 4 9) 3^#rfe>*l*. £<d&C, i©J:e)^^M^m^lC2fs:|g^(Z)f|^^ 
^^-liiAltfliMi: LTii, #|;ifc£. W303/YEp-MURl-HA,pY0-AtFX-My 
c$c (FERM P-l 7 65 0) ^ife>tl5„ 
[0 04 1 ] 

Jb^OWSOS/pYO-AtFX-Myc^, W303/YEp-MURl-EA#j. &t>*W303/YEp-MURl 
-HA , pYO-A t FX-Myc^ & , ^ril^tl F E RM P- 1 7 6 5 1, FE RM P - 1 
7 6 4 9. RtfF ERM P-17650 (D^U^X\ X!lt££fl5l^£lfrX#X 

mnmm$zffi (»^<raiT@iS3#) icwtt^nxv^ 

[0 04 2] 

, W303/pYO-AtFX-Myc^) , X«GDP-D-V > 7 # - if £^3^ 

zmm^v ^\zmxt*frx^&fcmM$kik w303/ye p -muri-ha 

, P Y0-AtFX-Myc$0 ZmWtetgMlzmm U ##6 193 <£>#>/t 

? % - if £WT 3 £ & „ 

[0 04 3] 

^rj& v % -rn & m v * x % «k v % „ 

[0 04 4] 



fflIE4f 2000-3032698 
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[0 0 4 5] 
[0 0 4 6] 

bT»&nfc^S««#©iMfcJ:, #£b<&, 2 5-3 7*0 

#*L<i*»&7.5K:«j#-rs. pHon^tt, *nxiii«i, Tuijvmmm 

- £ tBMlzmiM b T % J: 
[0 0 4 7] 

ffi $ tlT V 1 * £ RPMI 1640igi& % DMEMJgifeX & i *l ©IgJfclC i/fl^j^jfillf ^ £ Ssifl 
ttltlt -jaglC^jg^nTV^A^^&tf;*^-** (MS) ©#ifitfJ§V* 
[0 0 4 8] 

ift^«8JlS$:^i:bT#e>tifc^K^fr©^#tt, 5%C0 2 ##T 
, £f3 7t3T?l~2 Bmn m^lt. iMC/SCT*-*-^ 

[0 0 4 9] 
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it, -mta&mmit&Rfc* s d s &v y v v jvt ^ k^^/**«*»*©«»» 

[0 0 5 0] 

5. GDP-L-^n-;*tf>£jg 
[0 0 5 1] 

(1) *|g^®^K^#C?)^#lCj:-5GDP-L--7 3-^(Z)^ 

mm^t *-<DMJ5tfmA2ftT^2>mm&&& (Mpliz. w303/ye p -muri-ha, p 

YO-AtFX-Myc^c) £ % GDP-D-x' y J - X £&fC«JfcigiSfCig# U #e>*X£ig 
##J^bGDP-L--7=r-^$:#ll • ¥f ITf £ 3 £ 

fi»JT'&5. ^StC^CTNADPH^^IiSjS^-^^tC^ilJbT^^VN. 
[0 0 5 2] 

_hi mmm& e> ©gdp-l- ^ ^ - * ©a am. « ^mm & mMm taot igifc 

. 1&±#SHST?&S*^ «^.tf^9^tf-XKl«I:oT«|IIJBaS:««U 



ffilEff 2000-3032698 
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[0 0 5 3] 

±m(D±mm^^^(DGD?-L-yn-^(Dmm - mm. mmm-v&tutn&tz. 

H PLC IC J: £ # 31 £ f? O Z. £ iZ «fc »J ff 5 Zl t # 73 ! £ & . 3 3 7? JB V * -5 4* /I/ 5 ffi 4* 

&ntf^cM*-t-5 3£#7?£5. 

[0 0 5 4] 

GDP-D-V >y ,6-^ tK7^~ if & GDP-4->r h -6-^ 3f 5>-D-V > 7 - 
X-3,5-Xlf^ ^ -if -4-1/^^ ^--^ 7?&£ 0 Zl4xe>(D 

M»rfnfl^iniftiif"(ii , W303/YE P -MURl-HA$fc& W303 
/ pYO-A tFX-M ycfifc) fcigifclCig* l,7;S!Hmc#S3C3i±> ^©^tC^ bTffl V%T 

03/YEp-MURl-HA,pY0-AtFX-Myc^) fcig^Cig^ U^i$t5. J&mM$kfoV> 
[0 0 5 5] 

_LsE^ii^c,&tf &&gdp-d- v> ; -^^tiRmm^mm u 

#T75^itMJ&£^e>3£#7?£& 0 mfcfomzte, ^HiCj^CT. NADPH#<Z) 

7?££fc#>, #lCfM£4"l&^#. laStt. ^^L<1*3 01C-3 7t:, J:y# 
£b<{±#j3 VCiiU pH&, ft$L L<&6. 0-8.0, <fcU^* U<te$J7.5£-r 



ffi$E# 2 0 0 0-3 0 
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[0 0 5 6] 

>:/l^:7>f ;i,#-^£Jl^TI&£l,£^lC. HPLCICJ: UGDP-L-"7Zi-X5:#il 
^GDP-L- ^n-^ii^n-^. ^^*g^C9-^j^ <D |gl ic i: It =fo © 

[0 0 5 7] 

[HiSM] 

mmm i ] ktFxm^<ommjkxfw&^m^. 

2/D>f yi-f-X-f- ( Arabidopsis thaliana ) ©cDNA^-^^'J P 

, QUICK-Clone cDNA (CLONTECHft) £fl§^fc„ 
[0 0 5 8] 

7= r -^^-^±lCM#$4XTV\^i^^@H^J (D : GenBank 
; 7^ir^i/3>§-^- : U38473, U58766, &tfAF045286) fCS^^T^fffbfc,, 

ti© >^ v - 0>&«g#J 5: J^T Km-to 
[0 0 5 9] 

5' -AT TGGTACC ATGTCTGACAAATCTGCCAAAATCTTCGTC-3' (IH^J#-^ 3 ) 

5' -TTAGTCGAC GATATC TCGGTTGCAAACATTCTTCAAATACCAATCATAAG-3' (@B#I#-5§: 4 ) 
[0 0 6 0] 

16 tfJII#2 0 0 0 - 3 0 3 2 6 9 8 



11-329045 

A-^y^-f V- ©S&*B2#l*pO>T*88P# &EcoRVgp& £73^ . £ CD «fc e> b T 
_tfEQUICK-Clone cDNA (CL0NTECH*±) £i!S!£bTMV^ -hfB© >f V- £ 
[0 0 6 1] 

C*2] 



10XLA PCR Buffer II (Mg 2+ plus) 


5 


u\ 


dNTP Mixture (& 2. 5 mM) 


8 


ul 


7*7-^7^-7- (20pmol/Ml) 


1 


ul 


UA-^^-fT- (20pmol//xl) 


1 


til 


cDNAM^'J- (1 ng/^l) 


1 


Ml 


TaKaRa LA Taa (5 U//z I) 


0. 5 


Hi 


Tie 


33. 5 


til 


a pT 


50. 0 


III 



[0 0 6 2] 



) S.t>*68lCT 2^- (#*) C9jS£S5:30-9--f 9 A £. Ut„ 

-COPCR(Cj:oT#e>nfe^Jll<bpCODN Ait*I^$:, 7#n-*m^ 
KFT'^SltLfc^, 1k9U- — l/>f*rvY (Invitrogen) £^TpCR2.1^ # - 

^££/-^X>;*3f-/ h (PE Biosystems) JC J: U b£„ 3 C9t&ME#J £S! 

o 

[0 0 6 3] 

pCR2.1^#-lC#A£*lT^£AtFX»fc^<2EcoRVgP&&C. ^^#lJ§C£:3- 
K-rS3xMyca^^- (EvanPj. Mol. Cell Biol., Vol.5, 3610 (1985)) AtFX 



mfE# 2000-3032698 
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I-XhoITSJ*JffiU ZOmft*:. Wmomm^? * -YEp352GAP (RoyP>, J. Bio 
1. Chem., Vol.273, 2583 (1998)) (D^ JV9~ 9 U - — y ^gP&SrpUClSCDV;!/^ 

-YEp352GAP-II©KpnI-SalIgp^{Cif Abfc. $ £> IC dtf)^ ? # - ^GAPDH^D 
^e-#. A tFX-Myc, GAPDH#-^*-#(23o©^#£^fr^;i $:BamHI$:/gV^T 
SJ»JffiU ^»T^$:, LUE2v'-#-£Jfc>g|«©#=2bf-'<^#-pY0325 (Qado 
ta£>. Yeast, Vol.8 , 735 (1992)) ©BamHIgP&lCjf A U AtFXStte^lS^^? 
# - pYO-A tFX-Myc £ # ^ b tc . 

o 

[0 0 6 4] 

5' -GTCGAATTCATGGCGTCAGAGAACAAC-3' (SH?'J## 5 ) 

u yt-x^7>fv- : 

5' -GAACTCGAGAGGTTGCTGCTTAGCATC-3' (BB^(J## 6 ) 
[0 0 6 5] 

#V*T?, MURl*tfc^-£YEp352GAP/<? (Roy?,, J. Biol. Chem., Vol.273, 

2583 (1998)) <Z)EcoRIg|S££{C#A $ £ lC>f > 7 V- A J: o lC3xHA^ 

mmmmte* &pvui lmmzn a l t muri^^^ * # - ye p -muri-ha & 

[0 0 6 6] 

ZL*l bCDS^** # -It. fnftlfitXli 2 0-$tlC^# £>W303-lAtfc(ur 
a3, lue2, his3, trpl, ade2) (Kainuma£> % Glycobiology, Vol.9, 133 (1999) 
) iC^M^^L, pYO-AtFX-Myc6D#£-g-tJW303/pYO-A tFX-Myc^, YEp-MURl-HA© 
^£-£frW303/YEp-MURl-HA$<, &tfpY0-A tFX-Myc i:YEp-MURl -HA (DMJj *StiW3Q 
3/YEp-MURl-HA,pY0-AtFX-Myc#c&#fc o 
[0 0 6 7] 

MURl* >A^®WAtFX^ 
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£-f, _hfl2^S^SI#: (W303/YEp-MURl-HA^. WSOS/pYO-AtFX-Myc^ &t£W30 
3/YEp-MUR 1-HA , pYO-A tFX-Myc$0 & W303#c tf> ^- *l -^tl £ SD^^± IC T 30 ^ ^ 24 

fomtt (100,OOOX g> 4X3, 6 0#&3) i-S^^lCfc iJMIl^£lj&M 

fcfcJ$B#£. 0.5mM DTT£-g-fr20n>M Tris-HCl (pH7.5) KmfrL. Sephadex G50 
(Pharmacia, 0.5mM DTT£:-g-if20mM Tris-HCl, pH7. 5, 1 .3 c m X2.6 c m) -eflft 

ig-r^^i:^j;»js^$:»fco mmmmiz-D^x. BCA^^h (rierce) *m 

oTSDS-PAGE£*To£gL PVDFiBlK«^lftiCjf£^ U ^tl^tu HAta^ b < « 

-e©^, W303/YEp-MURl-HA/K^?JfW303/YEp-MURl-HA,pYO-AtFX-Myc^-eiiMUR 
1 # > A° ? W303/pY0-AtFX-Myc$jc^.^W303/YEp-MURl-HA,pYO-AtFX-Myc^-e 
&AtFX# SC^ISJEl/TV^-S d £#*?tt;fr»#> btifeo 
[0 0 6 8] 

m-mw*) gdp-l-^ -^fctsatrnfe 

^LTGDP-D-V>y-X$:, Mft&H^-h bT50mM NADPH&M VMTffo fee £ 1% 
50mM NADPH£-^i-£Mffi?& (10mM Tris-HCl, pH7.5, lOmM EDTA) 5 0 n 1 iCG 
DP-D-VW -75 OnmolfcSsflHU Zl *UC # > A' ?® 7 0 0 glC=ffl!31-&#^ 
fft^SritlTLT, 37TC^m^>f y*rx.K- h Lfc„ &V*T% Z&JxfaWLZlOOXlT* 
SftmfflmZ-£fc&> tmbfc^ft*^^^ 10,000rpii>T*5#|gM4>LT 
J& »; |&^, _h« £ ? ;i/ h ^ 7 U - (0 .20 ti m) T*^^*10 , OOOJgJUitf) % © £5i l J Bfc 
^ N HPLCICJ; U GDP-L-7 3 — 7. i:GDP-D-V> J -7©iIS?:fTofc, HPLCWX18 

(wakosil 5C18-200, fflytUMJlM* fii0.46cmXfi$2 5 cm) £JB 
V^T0.5M KH 2 P0 4 #^?|££lml/minT*^bT ofco 

[0 0 6 9] 
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-£ <Dm%k. MUR1 # > A V 9. £ AtFX # y 7\° ? g £ #$831 $ -fr £ W303/YEp-MURl-HA 
, pYO-A tFX-Mycgfctf) •£ GDP-L- 7 n - -^Mtt £ & ffi b £ ( 0 3 ) „ MUR 1 # > A 

VNfcV^ ttffifr-otco Z<DZtl$. GDP-L-7 =2-^ &t§"£. AtFX* > 

/t^ftloU MURl* >;^g{Cj:Sf 1 ©Pg©^©^tCGDP-L-7U-X 

MURl^^A^^O^tt^^^-fb-r^f^ffi^^S^i:*^^ 

[0 0 7 0] 
[#gf£tf>*«] 

-^^c^^^T^iGDP-L-7n-^^^M^fe^ £{fc^©^£fif&/&£**C 

o 



[0 0 7 1] 

SEQUENCE LISTING 

<110> Director-General of Agency of Industrial Science and Technology 

<120> A GDP-4-keto-6-deoxy-D-mannose-3,5-epimerase-4-reductase 
Gene From Arabidopsis Thaliana 



ffi5E# 2000-3032698 
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<130> 11900303 
<160> 6 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 312 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 1 

Met Ser Asp Lys Ser Ala Lys He Phe Val Ala Gly His Arg Gly Leu 

1 5 10 " 15 

Val Gly Ser Ala lie Val Arg Lys Leu Gin Glu Gin Gly Phe Thr Asn 

20 25 30 

Leu Val Leu Lys Thr His Ala Glu Leu Asp Leu Thr Arg Gin Ala Asp 

35 40 45 

Val Glu Ser Phe Phe Ser Gin Glu Lys Pro Val Tyr Val He Leu Ala 

50 55 60 

Ala Ala Lys Val Gly Gly He His Ala Asn Asn Thr Tyr Pro Ala Asp 

65 70 75 80 

Phe He Gly Val Asn Leu Gin He Gin Thr Asn Val lie His Ser Ala 

85 90 95 

~ — * - fc* . 2"r^^ te '^^ c ^SWNT2 , t) v '0''a 3 - 3 0 3 2 6 9 8 
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♦ 



Tyr Glu His Gly Val Lys Lys Leu Leu Phe Leu Gly Ser Ser Cys He 
100 105 110 

f Tyr Pro Lys Phe Ala Pro Gin Pro He Pro Glu Ser Ala Leu Leu Thr 

115 120 125 

Ala Ser Leu Glu Pro Thr Asn Glu Trp Tyr Ala lie Ala Lys lie Ala 

130 135 140 

Gly He Lys Thr Cys Gin Ala Tyr Arg lie Gin His Gly Trp Asp Ala 

145 150 155 160 

He Ser Gly Met Pro Thr Asn Leu Tyr Gly Pro Asn Asp Asn Phe His 
165 170 175 

Pro Glu Asn Ser His Val Leu Pro Ala Leu Met Arg Arg Phe His Glu 
180 185 190 

Ala Lys Val Asn Gly Ala Glu Glu Val Val Val Trp Gly Thr Gly Ser 

195 200 205 

Pro Leu Arg Glu Phe Leu His Val Asp Asp Leu Ala Asp Ala Cys Val 

210 215 220 

Phe Leu Leu Asp Arg Tyr Ser Gly Leu Glu His Val Asn He Gly Ser 

225 230 235 240 

Gly Gin Glu Val Thr He Arg Glu Leu Ala Glu Leu Val Lys Glu Val 

2 2 aj!iE4# 2000-3032698 



#5p 1 1-329045 



245 250 255 

Val Gly Phe Glu Gly Lys Leu Gly Trp Asp Cys Thr Lys Pro Asp Gly 
260 265 270 

Thr Pro Arg Lys Leu Met Asp Ser Ser Lys Leu Ala Ser Leu Gly Trp 

275 280 285 

Thr Pro Lys Val Ser Leu Arg Asp Gly Leu Ser Gin Thr Tyr Asp Trp 

290 295 300 

Tyr Leu Lys Asn Val Cys Asn Arg 
305 310 

<210> 2 
<211> 936 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 
<222> (1)..(936) 

<400> 2 

atg tct gac aaa tct gcc aaa ate ttc gtc gcg ggt cat cgt ggt ttg 48 

Met Ser Asp Lys Ser Ala Lys He Phe Val Ala Gly His Arg Gly Leu 
15 10 15 

gtt gga tct gcc att gtc cgc aag ctt cag gaa caa ggt ttc acc aat 96 

2 3 ffiSE# 2000-3032698 



1-3290 



Val Gly Ser Ala He Val Arg Lys Leu Gin Glu Gin Gly Phe Thr Asn 

20 25 30 

etc gtt ctt aaa aca cac gec gag ctt gat etc act cgt caa gee gat 144 
I* Leu Val Leu Lys Thr His Ala Glu Leu Asp Leu Thr Arg Gin Ala Asp 

35 40 45 

gtt gaa tec ttc ttt tct caa gag aag cca gtt tat gta ate eta gca 192 
Val Glu Ser Phe Phe Ser Gin Glu Lys Pro Val Tyr Val lie Leu Ala 

50 55 60 

gca get aaa gtt ggt ggt att cac get aac aac acc tat cct get gat 240 
Ala Ala Lys Val Gly Gly He His Ala Asn Asn Thr Tyr Pro Ala Asp 
65 70 75 80 

ttc att ggt gtc aat etc cag att cag acc aat gtg ate cac tct gca 288 
Phe He Gly Val Asn Leu Gin He Gin Thr Asn Val He His Ser Ala 
85 90 95 

tat gag cac ggt gtg aag aag ctt etc ttc ctt gga tea tec tgc att 336 
Tyr Glu His Gly Val Lys Lys Leu Leu Phe Leu Gly Ser Ser Cys lie 
100 105 110 

tac cct aaa ttt get cct cag cca att cct gag tct get ttg tta aca 384 
Tyr Pro Lys Phe Ala Pro Gin Pro He Pro Glu Ser Ala Leu Leu Thr 
115 120 125 

gca teg ctt gaa cca act aat gag tgg tat get att get aag ate get 432 
Ala Ser Leu Glu Pro Thr Asn Glu Trp Tyr Ala He Ala Lys He Ala 

2 4 ffifE#2 0 0 0 - 3 0 3 2 6 9 8 



m 



Sft 5p 1 1—329045 



130 135 140 

ggg att aag act tgt cag get tat agg att cag cac gga tgg gat gca 480 
Gly He Lys Thr Cys Gin Ala Tyr Arg He Gin His Gly Trp Asp Ala 
145 150 155 160 

ate tct ggc atg cct act aat etc tat ggt cct aat gac aat ttc cac 528 
lie Ser Gly Met Pro Thr Asn Leu Tyr Gly Pro Asn Asp Asn Phe His 
165 170 175 

ccg gag aat tct cat gtg ctt cct get ctt atg agg agg ttc cac gag 576 
Pro Glu Asn Ser His Val Leu Pro Ala Leu Met Arg Arg Phe His Glu 
180 185 190 

gcg aaa gtg aat gga gcg gag gaa gtt gtg gtg tgg ggt aca ggt agt 624 
Ala Lys Val Asn Gly Ala Glu Glu Val Val Val Trp Gly Thr Gly Ser 

195 200 205 

ccg ttg agg gag ttc ttg cat gtt gat gat ttg get gat get tgt gtt 672 
Pro Leu Arg Glu Phe Leu His Val Asp Asp Leu Ala Asp Ala Cys Val 

210 215 220 

ttc ttg ctg gat cga tac age ggg ttg gag cat gtt aac att gga agt 720 
Phe Leu Leu Asp Arg Tyr Ser Gly Leu Glu His Val Asn lie Gly Ser 

225 230 235 240 

ggt caa gaa gtg act att aga gag ttg get gag ttg gtg aaa gag gtt 768 
Gly Gin Glu Val Thr lie Arg Glu Leu Ala Glu Leu Val Lys Glu Val 

245 250 255 

* 2 5 1B1aEff2 0 0 0- 303 2 69? 
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gtt ggt ttt gaa ggg aag ctt gga tgg gat tgc act aag cca gat ggc 816 

Val Gly Phe GIu Gly Lys Leu Gly Trp Asp Cys Thr Lys Pro Asp Gly 

260 265 270 

aca ccg agg aaa ctt atg gac age tea aag etc gcg tct ttg ggt tgg 864 

Thr Pro Arg Lys Leu Met Asp Ser Ser Lys Leu Ala Ser Leu Gly Trp 

275 280 285 

aca cct aag gtt tct ctt aga gat ggt ctg age caa act tat gat tgg 912 

Thr Pro Lys Val Ser Leu Arg Asp Gly Leu Ser Gin Thr Tyr Asp Trp 

290 295 300 



tat ttg aag aat gtt tgc aac cga 936 
Tyr Leu Lys Asn Val Cys Asn Arg 
305 310 

<210> 3 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3 

attggtacca tgtctgacaa atetgecaaa atettegtc 39 
<210> 4 

2 6 tUH# 2000-3032696 
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<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 4 

ttagtcgacg atatctcggt tgcaaacatt cttcaaatac caatcataag 50 

<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

gtcgaattca tggcgtcaga gaacaac 27 

<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 

^ w — * 2 7 ' ~EB$E4f 2 0 0 0- 3 0 3 2 6 9 8 
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<400> 6 

gaactcgaga ggttgctgct tagcatc 27 



[0 0 7 2] 
@B#J## 3 ~ 6 : << ^ - 
[01] 

GDP-D--7 > J - 7. ^ h GDP-L- ^ n - 7. ^ © MtjKfS £ ^ 0 7? & £ „ 
[02] 

[03] 



ffi$E4# 2 0 0 0-3 0 3 2 6 9 5 



1 1—329045 



EI® 

[Hi] 




1 ffllE# 2000-3032698 



[02] 



m ¥ 1 1—3290 



1 2 3 




4 5 6 




AtFX^G® 



1,4 

2 
5 

3,6 



W3G3#c 

AtFXiH&SSgH* 



2 



tt}Il4$ 2000-3032698 



#^2. i 1—329045 



[03] 

GDP- Man GDP-Fuc 



1 i 
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1 
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MUR1-HA & AtFX-myc 



0 10 20min 
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3 



tf}Ifl£# 2000-3032698 



1 1—3290 



mm] 

mvk^m j^tco (a) xii (b) (DxyAtn* 

-6-^ 2/-D- V > y - X -3 , 5-a: bf ;* ^ - -fef-4- Is $ V $ - £ M ? 2> * > 
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# 5p 11 — 329045 



saw 

MB 



Wcll*£ #ff^ ^3 2 9 04 5# 
59901131228 

A« 7 2 7 7 

5p^l2^ 1J? 70 



[»»'J##] 



000001144 

220000404 

< tfr&jfc 1-1-3 



1 



ffitE#2 0 0 0 
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ffi m a m m m m 



SRSO*^ (0 00 0 0 1 144] 

1. W£M*ZHB 1 9 9 0^ 9H20H 

ft ffi *#»=H5fflE«#WlTB3#l-» 



miiE# 2 0 0 0 



